The article presents results of laboratory tests of selected mechanical and physical properties of fine-grained fiber concrete. Tests were conducted on samples with a different degree of reinforcement made on the basis of steel and polypropylene fibers. For the designed concrete mixtures and prepared samples, slump class, shrinkage, compressive and bending strength and water tightness were determined.
INTRODUCTION
The addition of fibers into concrete causes an increase in the material's ductility, an increase in crack energy, reduces scratches and significantly improves strength parameters (compressive and tensile strength). Good results are achieved through combining the addition of steel fibers of different sizes [1] , that is micro-fibers (the exemplary order of magnitude: length 9 mm, diameter 0.17 mm) and macro-fibers (the exemplary order of magnitude: length 60 mm, diameter 1.0 mm). Thanks to the cooperation of both types of fibers, compressive and tensile strengths increase and the behavior after scratching improves [3] . Micro-fibers are to prevent the propagation of micro-cracks, stopping their development and not to allow them to transform into cracks which endanger the steadiness of the material structure. At the same time, macro-fibers play the same role, but at a higher size scale. The positive influence of the addition of fibers is the effect of lowering the stress concentration. They carry loads through discontinuities in the material structure, such as cracks and fractures. Fibers' parameters which significantly influence their effectiveness include: length, diameter, tensile strength and shape. Waved fibers or those with hooked ends bring better results than the application of straight fibers even in greater numbers [2] . The slenderness of such an addition is also important. It should not be lower than 50. The alternative to steel fibers can be plastic fibers. They are characterized by resistance to corrosion and their addition to a small extent increases concrete volume weight. A significant disadvantage of this type of fibers is low resistance to high temperatures. Fibers is an essential addition to ultra-high-strength concrete such as reactive powder concrete (RPC) [1] . It is fine-grained concrete in which the most important factor causing high strength is a large reduction in crack formation caused by, for example, load or shrinkage, by reducing the maximum grain size aggregate ≤ 600 µm and degrading them to micro. Table 1shows an example of a recipe for such a concrete [4] . The main task of this work is to examine the effect of the addition of steel and polypropylene fibers on selected properties of fine-grained concrete in order to later use observed regularities for RPC design. The recipe was limited only to the necessary ingredients (cement, aggregate, fibers, water) to avoid the influence of other components on the properties of the mixture and finished concrete.
MIXTURE RECIPES AND SAMPLES
For the purpose of laboratory tests, 3 cubes 15x15x15 cm and 3 cuboid bars 10x10x50 cm were prepared from 7 concrete mixtures ( After the samples were made, they were seasoned for 28 days in the thermalhumid conditions as in Figure 2 . For the first 48 hours, the samples were stored under constant thermal and humid conditions in accordance with PN-EN 12390-2: 2011 [6] .
RESULTS OF THE LABORATORY TESTS

Consistency testing
Testing the consistency of designed concrete mixtures was carried out with the use of a drop cone method in accordance with PN-EN 12350-2: 2011 [5] .
The obtained results are presented in table 3. Volumetric density of polypropylene fibers 940 kg/m 3 is several times lower in comparison to density of steel fibers. Mixture M VI contained the maximum 2.5% addition of polypropylene fibers which allowed to maintain the concrete workability at the acceptable level. For this mixture, no slump of the concrete cone was observed. It was not possible to prepare mixture M VII in a counterrotating concrete mixer; therefore, samples from this series were prepared in such a way that fibers were placed in molds and then the concrete mixture was poured onto them. All samples after having been placed in molds were appropriately thickened.
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Contraction test
The contraction test was carried out on 10x10x50 cm rectangular bars using the Amsler apparatus. The first measurement of shrinkage was made after 48 hours of the samples being made. Samples from the moment of execution from the first measurement were stored in constant thermal and humid conditions in accordance with PN-EN 12390-2: 2011 [6] . After 48 hours, samples were stored at an average temperature of 21°C, and average air humidity: 36.8 %. The exact distribution of temperature and air humidity during the 28-day seasoning of samples is shown in the graph in Figure 2 . Figure 3 shows the course of average time shrinkage for beams made of individual mixtures (table 2) . Three bars made of each mix were used for the study. The results were averaged. While analyzing the obtained results it can be observed that the addition of steel fibers reduces concrete shrinkage, while the use of polypropylene fibers, particularly in a greater amount, significantly increases it.
Compressive strength test
The compressive strength test comprised cubic samples with a side of 15 cm. Each of the samples ripened at least 28. The study was carried out in accordance with PN-EN 12390-3:2011 [7] . Strength classes of the tested concrete were determined on the basis of PN-EN 206-1:2003 [10] . where P c -destructive force of the sample, f c ,28 -compressive strength of concrete after 28 days calculated from the formula:
WPŁYW DODATKU WŁÓKIEN STALOWYCH I POLIPROPYLENOWYCH NA WYBRANE WŁAŚCIWOŚCI BETONU DROBNOZIARNISTEGO S t r e s z c z e n i e W artykule zaprezentowano wyniki badań laboratoryjnych wybranych właściwości mechanicznych i fizycznych fibrobetonów drobnoziarnistych. Badania przeprowadzono na próbkach o różnym stopniu zbrojenia wykonanych na bazie włókien stalowych oraz polipropylenowych. Dla zaprojektowanych mieszanek betonowych oraz wykonanych próbek wyznaczono klasę konststencji, skurcz, wytrzymałość na ściskanie i zginanie oraz wodoszczelność.
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